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XIV. An "Enquiry into the original State and 
Properties of Spar, and Sparry Product oils, 
particularly , the Spars, or Cryftals found 
in the Cornifh Mines , called Coniifh Dia¬ 
monds. In a Letter Ar Emanuel Mendez dec 
Coda, Efq\ F. R.S. from the Rev* Mr. Wm. 
Borlace. 


SIR, 

h > ‘ 749 - P I N C E among your Searches 
ay 3, 1750. into Natural Hiftory, you think 

it worth your while to be particularly inquifitive 
alter our cryftallized Spars, commonly called Comijh 
Diamonds ; I will give you the beft Information I 
can concerning them, alluring myfelf, that you will 
make proper Allowances for the want of luch Afi- 
(iftances as are not to be had in my prefent Situa¬ 
tion. 

I final! confider Spar here as the Genus, at the Head 
not only of all the Species of common Spar, and In- 
cruftations of what Colour foever, but of Cryftals and 
Gems, which are here underftood oniy as finer and 
purer Subftances of the Spar Kind (1). 

There 


(1) The Properries of Cryftal aligned by a late Treatife (Mr. 
HihV Nat. Hift. of Fojftls)■> filch as keeping irfelf unaffefied 
by Acid Menftrua, remaining unaltered in a moderate Fire, and 
giving fer-n Sparks of Fire by Colliiion (whereby that Author dif* 
ringuilTies it from Spar), are here reckoned, rather to be accidental 
and daffic&l Differences, owing to a purer ftony Juice, lefs friable 

and 
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There are feveral Sorts of thefe fparry Productions, 
which are carefully to be diftinguifh’d from each 
other; but they may all be confidered, firft, with 
regard to their original State, or what they have 
been; and, in the next Place, as to what they now 
arc, that is, as to Form, Size, Colour, Hardncfs, 
Texture of Parts, and Direction of their Shoots in 
the Mines or Quarries. Thefe Particular', feparateiy 
difeufled, may poflibly lead us to feveral probable 
Conjectures concerning the Original and moft diilin- 
guilhing Properties of thefe Bodies, fuch as may af¬ 
ford fome Light to this perplexed and intricate 
Subject, 


Sect. x. 

That all Spar has been, at one time or ocher, in a 
State of Fluidity, may be maintained, I think, with great 
Reafon, as well as fupported by the Authority of 
fome of the moft eminent Naturalifts (2). In fome 
Spars are found Straws, and other light Bodies ; and 
we may therefore as juftly conclude them to have 
been once fluid, as the Amber that inclofes the Bee. 
In fome Stones, whereon were fparry Concretions, 


and terrene than that of the common Spar, than to any effential and 
radical Difference in the Piincipia of tbefe Bodies. There is in 
“ all Spar more or lefsof Cryftal.” Woodward’ s Nat. WJl . Fojjils, 158.] 
For many Spars there are, which are opaque, and yet in the fame 
hexagonal Form as Cryftals; whence it appears, that Spar and Cryftal 
do not differ in Subftance and Nature, but in Tranfparency, Colour, 
and different Degrees of Purity. “ Spars much the fame with Cryf- 
* c tals».{ays Dr. Plot, Oxf. p. 98. §. 52.” And Boetius doubts nor, 
but they (viz. Spars) are of the fame Matter with Gems, ib. §.55. 

(2) Woodward’s Catal. of Foff. Vol. x. p. 151, and 157. No. 7S. 
alibiqu e pajjim. 
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Dr. Woodward found Fragments of Shells, and Pel¬ 
licles of the Ova of Fifties ; a certain Evidence, that 
this fparry Production was not anterior to the De¬ 
luge ; for the Stone muft have coaLfced and hardened 
upon the Shell, before the (parry Concretion could 
have fixed upon the Surface of the Stone; and as I 
apprehend, the Learned are now very well fatisfy’d, 
that fuch extraneous Fofliis as are mentioned above, 
a:c not the Lufus Naturae but the Exuvite of Ani¬ 
mals brought where we find them by the Waters of 
the Deluge.—Where-ever any Number of thefhotten 
Spars occur, there may be feen fucceffive Incrufta- 
nons and Cryftals fixing on other Cryftals, fome 
Incruftations broken off, and (hewing their concave 
Bafe, (haped by the Cu-fpis or Apex of the Diamonds 
on which they were once fattened; which Chews, 
that there has been a Succcflion of feparate and dif- 

tindl Indurations.-In leveral Places we find wavy 

Procefles * formed in thin Pi2tes, on the perpendicu¬ 
lar Sides of the Rocks, by the Spars flowing down 
in the fame Manner, as one Wave fuccecds another 
on the Sea-Shore; to which we may add, the fre¬ 
quent Formation of {parry Efuorefcencics, Accre¬ 
tions on Walls, and Stalactites hanging down from 
the Vaults and Caverns of delated Mines, Evidences 
fufficient of the modern Date of fuch Productions. 
That we may the eafier apprehend this Truth of 
Spats having been once a Fluid (upon which much 
depends),, it may here be obferved, that fomething 
very like this Procefs, (I mean Liquors hardening 
into Stone) is commonly fecn in the Effects of pe¬ 
trifying Waters; where as loon as the ftony Juice 

* See Tab. V. Fig- ~-■ 


meets 
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meets a proper Nidus of Wood, Reed, Grafs, or the 
like, it will forfake its State of Fluidity, and become 
a folid Scone: Why then fliould it feem more un¬ 
accountable or difficult, to conceive that the fame 
Alteration fhould happen in the Bowels of the Earth, 
and in larger Maffes of Matter? For as the fame 
Caufe will in like and equal Circumftances produce 
the fame Effect, fo to produce a greater Effeft (viz. 
an Alteration of Form or Motion in a greater Quan¬ 
tity of Materials), there is need only of a propor- 
tionably greater Force in the Caufe 5 it being as eafy 
for a powerful Effort to produce a Rock, or a Moun¬ 
tain, as for a fmaller Force to congeal a Pebble, or 
form the fmalleft Gem. If it were poffible, there¬ 
fore, for us to be as attentive Witneffes of the 
Changes which happen under the Surface, as we 
are of thofe which appear on the Banks of every 
petrifying Spring, we fhould difeover many new 
Stones produced every now-and-then, which by 
their Firmnefs appear now to have been as old as 
the World (3). It is indeed a vulgar Miftake to 
imagine, that Time has added, or fhall add, to the 
Firmnefs of a Spar; or becaufe it is fb hard and 
compact a Body, that it cannot therefore but be as 
old as the firft Formation of Things; for Spar be¬ 
comes as hard at the firft Time of its confolidating, 
as it will be ever after, as we find by the exadt 


(l) Since the Writing of the following Treatife, Mr. Mill (Nat. 
Hifl. of mis, p. 157.), by a curious chemical Inveftigation of the 
iapideous Contents of Water, fays, “ That Scones and Minerals, 
‘‘ formed of Cryftal and Spar, need not be fuppofed all of them as 
“ old as fhe Creation or Deluge; but may be, and unquestionably 
“ are, formed to this Day.” 

Shape, 
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Shape, and the fmooth Sides which Cornijh 'Dia¬ 
monds make in Incruftations, and all after and fe- 
condary Concretions. This fparry Liquor is ftiff and 
fluggilh, and apt to harden j but it is a Liquor how¬ 
ever, before it becomes a Stone. -Nor is this 

Opinion lingular, but adopted by many cf the Mo¬ 
derns as well as Antients. Tliny (4), from the Re- 
femblance that Cryftals have to Water, carried this 
Hypothecs much too far, and thought them to be 
nothing more than Water congealed by exceflive 
Cold i and Diodorus efteems them no better than a 
Concretion of pure Water, aligning however a dif¬ 
ferent Caufe, concluding them harden'd by a divine 
Heat. Agricola makes the Succus lafidefcens the 
original Matter of which Stones are formed, fome 
by the Heat, others by the Cold (7) they meet with, 
during the State of Fluidity (6). Mr. Geoffrofs Hy- 
pothefis fuppofes Cryftal to be formed of thin 
equable Plates, that Water is the Vehicle of cry- 
ftalline Parts; and when thofe Parts meet together 
in any Quantities, the Water eafily evaporating leaves 
the Cryftals to form themfelves into hard, pellucid 
Bodies. Mr. Boyle 's Opinion was, that thefe Bodies 
were originally in a fluid State (7). 


(4) Lib. 37. e. 2. 

(?) ££ Utroque enitn modo effici poteft Lapis Ag. de O rt. Subt. 
Lib. 4. Bafil. Edit. p. 57. 

( 6 ) lb. p. 5 6 . 

(7) See Boerhaave’t Theory of Chemiftry, by Shaw, Not. 120. 


Sect. 
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Sect. 2. 

Whence this Fluidity. 

Tis Water that firft occafions, and afterwards 
maintains, this Fluidity * and the Reafon why we find 
none of this fparry Mafs in its fluid State, nor ever fee 
this lapideous Juice, is, becaufe that whilft it remains 
incorporated with theWater, it is not to be diftinguifli'd 
from the Liquor in which it fwimsj and as foon as 
ever it is deferted by the Water that circulated it in 
the Bowels of the Earth, and other neceflary Cir- 
cumftances concur to produce that Change, it be¬ 
comes Stone: By Water it is that the fparry Atoms 
are wafhed forth out of their Repofitories (8), col- 
letted into a thick, tranfparent, or opaque Juice 
(the ftony Particles attrafting each other as much as 
the intermediate Water will give leave )} and as foon 
as the redundant Water is drained off, or evaporated, 
the lapideous Parts (now more at Liberty) accede to 
a clofcr Union, and are affifted greatly therein, as 
well by the condenfing Nature of Cold, which com- 
prefles the Parts, and forces them nearer one to the 
other, as by fudden evaporating Heats 5 and thus the 
Stone forms itfelf, fo much Water refting in the Pores 
and Interftices of the Parts (in proportion to the 
Number and Magnitude of thofe Pores), as is neccf- 


(8) Woodward's Nat. Hift. of the Earth, 2d Edit, p.189. 

‘‘ Water is the only Agent that educes the Matter, of which they 
ic (viz. Spar and Cryftal) confift, out of the Strata, and compiles 
and forms it in the perpendicular FifTures.” Woodward's N. Hifi. 
Fojf. VqL 1, p. 150. 

ibry 
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fary to fix it into a Confiftency j for, as I apprehend, 
there is no compound Body, but by means of the 
Chemift’s Fire will yield fome Water; but as foon 
as all the Water is thrown off, the Body lofes its 
Hardnefs and Continuity, and turns to a Calx and 
Powder. 

Here, Sir, I beg Leave to propole a few Queries 
to you. 

i ft Query, Whether Spar is not the univerfal Glu¬ 
ten of Stones, diftinguifhed from each other by the 
various Mixtures of earthy, mineral, or metallic 
Particles, but all united by the fparry Liquor? Of 
this I fhould be glad to have your Opinion 5 for it 
feems to me, that there is fcarce any Sand, Nodule, 
Stone, or Ore, which either by the naked Eye, or 
Glafles, may not be difeerned to have a certain Por¬ 
tion of Spar, clear, or opaque, in its Compofition. 

2 d Query. Whether it is not reafonable to be¬ 
lieve, that Stones in all Ages have been, and are ftili 
forming in the Earth, in fome fuch Manner as is 
here mentioned, whenever the neceflary Materials 
and Caufe concur with proper incidents.? 

3 d Query. Whether this Hypothefis is not better 
adapted to account for teftaceous, and other extrane¬ 
ous Bodies, found inclofed fo often in Mafles of 
Stone, than Dr. Woodward ’s Suppofition, that all 
Stones were reduced into a fluid Mafs by the Waters 
of the Deluge* which Waters being thofe of the 
Ocean, we cannot allow to have any fuch diffolving 

Power 
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Power inherent in them, and therefore they could 
produce no fuch EfFeft ? 

4 th Query. Whether there are not Quarries of 
Stone, which when left idle, or unwrought forfome 
Time, yield a frelh Supply of Stone in the Chanels 
and Hollows'of the faid Quarries, which had been 
before thoroughly cleared by the Workmen (p ) } 
and whether this will not confirm the Suppofition, 
that Stones formed fince the Deluge, in Places where 
Shells, Teeth, and the like Bodies, were dcpofited by 
the Waters, inclofed them in their Subftance? 

You will excufe this Digreffion. 

Sect. 3. 

‘Different Appearances of Spar. 

Our Cornijh Spars are either plain, fimple, and 
unfigured, or figured into various and reftilineal 
Shapes. 

All fparry Liquor is in itfelf ftiff and fluggilh, and 
covets no Shapes but, being intimately mixed with 
Water, which is the reftlefs Agent, to difperfe, col¬ 
let, and renew all fubterraneous Nature, it moves 
as a Fluidby the Rules of Gravitation, that is, from an 
higher to a lower Pofition, till meeting with a reten¬ 
tive Bed, the Water no fooner retires, and leaves it 
expofed to a drier or colder Air, than it dries, and 
hardens into Stone, in Shape and Size, as the At- 
traaion and Quantity of its own Parts determine, or 


(9) See jtddifon's Travels into Italy , and Bp. Burnet. 

K k 
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the circumambient Bodies will give it Leave to fix 
and extend itfelf. 

‘Plain Spars. 

Sometimes wc find the (parry Liquor fpread into thin 
Plates on the horizontal or oblique Planes of Rocks ; 
fometimes we trace it in Sheets down the Side*sof Fif- 
fures; and where it meets with Impediments of 
Gravel, or Stone,it will referable branched Limbs,Clay, 
Boughs, and Stumps of Shrubs * fometimes it drops 
from Vaults, and Roofs of Caves, whence it has the 
Name of Stalactites (io). In all thefe Cafes it is 
plain, that the Juice had no other Motion, whilft a 
Juice, nor appears in any other Shape now a Stone, 
than what its own Weight or Gravitation, during 
its State of Fluidity, inclin'd it to. In thefe unin¬ 
form’d rude Productions, it is very plain, I think, 
that the Juice wanted thofe active Principles (what¬ 
ever they be), which enable it at other Times to 
fhoot into regular Forms., 

Fig. i. Tab. IV. (ii). is a Spar Pebble, its Sur¬ 
face about the Roughnefs of the Peach-skin, in- 
clofed in Part of its Socket, which is alfo of Spar, 
angular, and puculated (which latter Property is rarely 
met with) : The Coat or Socket is mixed with folid 
white Mundic, and Cockle j which laft (or the fame 
Principle, which throws Cockle (12) into this oval 
Figure) feems to have determin’d this Spar to its 
ftngular, viz. orbicular Shape; for it is obferved, 

that 

(10) Ic alio veins or granulates, or both, every Kind or Stone; and 
is oftentimes Found to compofe whole Loads or Veins, without any 
metallic or mineral Mixture, or any particular Shape, more than the 
Fifliire in which it refted comprefTed it into. 

(11) N. B. The following Figures, referred to, are intermixed in 
Tabb. IV. and V. 
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that where Cockle is plenty, Spar-Nodules round as 
Musket Balls, and black, in Sockets of the fame 

Colour and Subftance, are frequently found.--But as 

this Pebble was not black, as Cockle always is; it 
may therefore be queftioned, whether the Shape of 
it may not be owing to fome metallic {viz. Iron or 
Copper) Principle, rather than to Cockle, and whe¬ 
ther Cockle itfelf be not more probably indebted to 
other Powers for its orbicular Nodules, in fuch 
Sheaths, than derive them from any inherent Acti¬ 
vity of its own.—The Exterior of the Shell or Socket 
has a thin Incruftation of gritty cinereous Mundic.— 
It came out of JVheal Royal Mine, in the Parifh of 
Cambron, Cornwall. 

Of Incruftations. 

The next Appearance of Spar Bodies, which I 
{hall here take Notice of, is that of Incruftations; 
thefe fometimes make one continued Sheath, Lump, 
or Mafs, and inclofcd in them we find Cornijh 
Diamonds, Grains of Tin, and other adventitious 
Bodies, plainly of a different Texture and Colour 
from the Crufts which furround them; fo that In¬ 
cruftations muft be cautioufly diftinguilhed from the 
entire Sheaths, or Lamina:, which compofc the Co¬ 
lumn of hexagonal Cryftals, and which are really 
form'd at the fame time with that Column (13); where¬ 
as Incruftations are additional, and after Concretions 
made on the before fettled originalGrains andColumns, 
(14.) fometimes thefe Incruftations, are but Sprink- 


(12) Cockle is a black, fliining, light Stone, free of all Metal, 
different from Mock-Lead, common in the Tin Mines of Cornwall. 

(13) See p. 274. Note 2 6. 

Kka lines 
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ings of the cryftal Drops, without any Continuity, 
or mutual Contact; and in this Cafe, when the 
pearly Drops are themfelvcs bright and tran/parenr, 
and the Stone they fix on, of an Agate Colour, or 
any lively Oppofition, the Incruftation is exceedingly 
beautiful. On one fhotten blifter’d Spar, I find the 
Incruftation white, not pellucid, flowing in parallel 
Threads by each other {Fig. i. Tab. V.), in fcveral 
Places palling from one Tubercle to another, with¬ 
out touching the interfpers'd Hollows 5 by which I 
conclude, that this Spar was fixed on the perpendi¬ 
cular Side of a Fifiure; that the Juice of this In- 
cruftation was of the Stalactites Kind, and, proceed¬ 
ing from the fame Caufc, defeended in a fimilar Di- 
rettion. 

Fig. j. Tab: V. Is a Bunch of femi-pellucid Spar, 
{hot into reclined Cones, making an Angle of 30 
Degrees, with the Surface of the Stone; the Sides 
of thefe Cones are a very curious Fretwork of 
little Spires or Briftles, many of them fharp as the 
fmalleft Needle, and pointing nearly in the fame Di¬ 
rection, as the Cone on which they rife. The Sur¬ 
face of thefe Shoots is of a ferrugineous Tint, but 
their inner Subftance pellucid, very little fhort of 
that Spar, which for its Clearnefs is called Cryftal, 


(14) Incruftations are fo many evident Proofs of Scones not being 
formed all at the fame Timej for many Cornijh Diamonds , and columnar 
Shoots of Tin, Cubes of Mundic, and Grains of Lead are efren 
broke off from thefe their Inclofures; but the angular Cavities, with 
their ftrait Edges and fmooth Sides, ftill appear in the Incruiia.ion; 
which plainly fhews, that the Diamonds and Tin Shoots, &c. were dr ft 
form’d and harden’d, and then furrounded and united into one Lump, 
by a fucceflive Induration of thefe Cryftal or Spar Crufts. 
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and more transparent than many hexagonal Shoots; 
’tis the only one I have fecn of its Kind. 

Fig. 4. Tab. V. Is an Aftcrisk of the cleared 
Spar; its Shoots or Rays arc hexagonal, fwcl.ing, 
or gibbous, in the Middle; their Sides not plain, 
or of one level Surface, as our Cornijb ‘Diamonds 
generally arc, but ridg'd near the Edges, and fome- 
what hollow, but not uniformly, in the Middle; the 
Points or Terminations were entire and fharp, but 
not to that Degree aculeated as the former conic 
Spar; but it is very plain, that thefe Spires never had 
any hexagonal Apices : The undermoft Shoots Spread 
horizontally ; but the other rife gradually, making a 
greater Angle, till the middle ones make nearly a 
right Angle with the Bafe, which has a ferrugineous 
circular Spot in the Middle, from whence the Rays 
regularly proceed on every Side. Fig. 5. Tab;V. 

Thefe are Some of the mod Singular Spars which 
have reach'd my Obfetvation; but the general Shape 
of our figur’d Spars is hexagonal; and thefe Hexa¬ 
gons either confid of a Shaft or Column, and a 
Point with the fame Number of Sides corre.pondcnt 
to the Column {Fig. 6 . Tab. IV.) or are only Points, 
that is, pyramidal Hexagons duck on at their Bafe, upon 
the Surface of their ftony Beds. Fig. 7. Tab. IV. 

In a thin Cake or Lump in my Poffeflion, one 
Half of the Spar fnoots from one Side, the other Half 
from the other; and lo incrufis the Planes of both 
Sides with hexagonal apices. Fig. 8. Tab. IV. 

Here the Spar (as appears by the Tendency of its 
Fibres, when the interior Texture is examin’d) ftrug- 
gled to form Stems or Stalks to thefe Cufpides j 
but either the Effort was not vigorous enough, or, 
through the Impurities of the Juice, the fparry or 
2 crydalline 
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cryfUUinc Principles had no room to extend or pro¬ 
trude themfelves into the Shape they feem inclinable 
unto ; To they lie blended, and their Lineaments 
fcarccly to be diftinguifh’d from the general Mafs. 

Some Spars rife out of the general Surface, into 
large orbicular Blifters, thick fet with hexagonal 
Points diverging, as Rays from a Center. Fig. 9. 
Tab. IV. 

Thefe Blifters or Protuberances are in other Spars 
fubdivided into Numbers of other fmall, orbicular 
Excrefcencies, and the Cufpides very fmall, bur, like 
the pointed Shoots of moft Comifb Spars, hexagonal. 
Fig. 10. Tab. IV. 

At the Root, or where they join to the Rock, 
thefe globular Maffes fhew in what Direction the 
Juice exerted itfelf, fpringing commonly, as from 
one general Center, and extending itfelf equably on 
every Side. When the Juice is Ample, and of one 
Sort only, the Rays are continued from the Center 
to the Extremitiesi as Fig. it. Tab. IV. But when 
the Juice is of two or more different Mixtures 
and Impregnations (which will generally appear 
from the different Colours and Degrees of Tranfpa- 
rency),then theEffort is various and fucceflIve,protrud- 
ingthejuice according,and in proportion to the different 
A&ivity of the Stamina , of which itconfifts * and in 
both thefe Cafes I find the coarfeft and moft terrene 
Part of the fparry Lump next the Center, and the 
moft tranfparent and pureft fhot forth, to form the 
pyramidal Cufpides of the Circumference. Though 
the Effort is various and multiple, the fevcral Juices 
preferve a Parallelifm to each other, and to the Ex¬ 
tremity, each Juice proceeding no farther than its 

own 
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own Impregnation would carry it; and therefore 
fettling in parallel Lifts or Lines behind each other, 
and their Angles lefs and lefs perfect, that is, becom¬ 
ing more obtufe, till you come to the Rock, or 
lifelcfs Lump of Spar, which the Effort had no Power 
to move, and thro' which the impregnated and 
purer Juices cfcaped, according to their Degree of 
Mobility: The Bafe of one of thefe orbicular Lumps, 
which has feven diftinft Lifts or Fillets one within 
the other, befides lefier Lifts, mark’d (h) ? will explain 
what is here fuggefted. Fig. 12. Tab. IV. J 

Thefe hexagonal Points do not always fit clofe to 
the Body of the Rock, but are as often found 
mounted upon columnar Shoots of the fame Num¬ 
ber of Sides 5 and thefe are what are commonly 
called Cornifh c Diamonds: They are generally found 
larger fomewhatat the Bafe, where they fallen on the 
Rock, than at the Top, where they fupport the Cuf- 
pis. Fig. 13, Tab. IV. 

Some of thefe Shoots have alfo hexagonal Points 
at each End, as Fig. 14. Tab. IV. and are fome- 
times found fingle, that is, detach’d, and without a 
Root, as the Naturalifts fayj but I have them alfo in 
Lumps fixed Side by Side, but in no parallel Direction. 
Fig. if. Tab. IV. (if). 

This 


I a. The cleareft Cryftal. f Small Fillet of purpled Spar. 

Sup-pellucid, inclining to g. Flock-white, 
purple. h. Lifts of Spar lefs diftindh 

c . Flock-white* not pellucid. That Side on which the Ef- 

d. Large Fillet of purpled Spar, fort was faint* and the Shoots 

e. Flock-white. Icarce perceivable. 

(15) Thefe Shoots are not always ftrait* but are found fometimes 
bent or crooked * but as this Deformity is owing to fome accidental 

inter« 
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This is the general and mod common Appearance 
of our Comijh figur’d Spars and Cryftals, viz. either 
hexagonal Points on the Rock, or common Spar, or 
fixed on Shoots or Columns of the fame Figure ; 
but we mufi not imagine, that Spar afi’umes no other 
Shape, but what has been here mentioned. There 
are alfo trigonal and cubical Spars 5 but of thefe Sorts 
I have not yet feen any in Cornwall ; however, as our 
Obfervations in this inquifitive Age are daily grow¬ 
ing more extenfive, it is very probable, that new and 
undeferibed Shapes of Spars may often fall under our 
Notice: What I have here mentioned feem moll 
worth notice; but to pretend to number them all, 
would be very extravagant; for they are varying 
every Day upon our Hands, and new Mines throw 
forth new Forms, according to the different Combi¬ 
nations of their Solids, and the Impregnation of their 
Waters. 


Sect. 4. 

Whence the hexagonal Shape of Spars. 

It has been obferved before, {p. 257.) that Water 
and the fpaury Juice, conftdered ftmply, without 
any other Aid, will produce only the irregular, 
fhapelefs Mafles of Spar, incapable of any Activity, 
or Struggle towards Shape and Figure, and deter¬ 
mined only by the common Principle of Gravita¬ 
tion, to that Pofition in which we find it: We muft 

call 


interpofifig Force orObftruccion, during the Time of forcing, it will 
■not, I apprehend, make the Body of a different Species, as long as all 
the other common Properties are continued. 
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call in therefore the Affiftance of fome other Prin¬ 
ciple, to account for the rectilineal regular Phasno- 
mena of thefe fparry Productions. 

As the general Appearance of our Cornifi Spars is 
hexagonal and uniform, there mud be fome one ge¬ 
neral Principle to which this great Uniformity is to be 
referred. If thefe Spars owed their Form to any 
metallic Principle, that Metal would be found, 
when the Fluor was thrown off by Fire: But the 
contrary is apparent, the cleared Spars yielding no 
Metal. And, indeed, it may here be obferved, that 
when the ftony Juice meets and coalefces with any 
metallic Particles, that Juice fhoots not into its na¬ 
tural Form, but by Tin is forced into Prifms, and va¬ 
rious Speculums'i by Lead, into Cubes; and by other 
Metals into other Forms: So that it never retains its 
hexagonal Shape, but when free of Metals. As 
therefore there is no Metal in our regularly-figur’d 
Spars, we muft have recourfe to another Origination; 
and Salt, as I take it, is mod likely to be that a&ive 
Principle, by whofe Force the Fluid in which it is 
mix'd, be it pure Water, or lapideous Juice, is made 
to fhoot forth into regular redilineal Malles, agree¬ 
able to the original Shape and Figuration in which 
thefe Salts were fird created. 'Tis by the Force of 
Salts that liquid Bodies are thrown into all the geo¬ 
metrical Planes, Angles, and more compounded 
Shapes, the Variety of which is no lefs furpriitng, 
than the Condancy and Uniformity of each particu¬ 
lar Species; the fame Salt fhooting dill into the fame 
Figure (as is plain from all artificial Crydallizations), 
when not dreightened in Room, or other wife deter¬ 
mined by heterogeneous Mixtures. To produce Salt 

L1 from 
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from any liquid Body, two things are requifite: Firft, 
that the redundant Liquor, in which the falinc Par¬ 
ticles arc kept too difperfed and remote to attrad 
each other, be difeharged (which is ufuaily performed 
by Evaporation), and that the Remainder be expofed 
to a colder Air. This limple plain Procefs will pro¬ 
duce all the Varieties of Cryftallization ; the Salts 
contained will fhoot into their peculiar Forms, point¬ 
ing forth their Darts, regular Planes, or Spires, into 
fuch Figures as are proper either to their native or 
compounded Salts. From this eafy and incontcftable 
Procedure of Liquids into figur'd and folid Bodies 
(to which nothing more is required than Heat and 
Cold), may it not appear probable, that fomething 
like this has happened, and does ftill happen, among 
our Spar-Loads in the Mine? For Inftance: When 
the Juice of Spar, impregnated ftrongly with Salts, 
which have been from time to time imbibed, is fuf- 
ficiently drained from the Water (which not only col¬ 
lected the fparry Mafs, but kept it in a fluid State), 
either by natural Heat, fo common in Mines, or by 
the Water’s running off into Crevices, where the 
ftififer Stone-juice cannot follow it; in other Words, 
when the Water deferts the Spar; the Spar, as foon 
as a colder Air fucceeds (id), fhoots, and is protruded 
into Figures by the Salt which it contains (17); and 

thus 


(16) C£ Cryfl alius ejl fuccus, quemfrigits intra ten am conghtinavit 
Agric. P* 2S2. 

(ij) Mr. Boyle's Opinion is, that fuch Stones (viz. Spars 2nd 
Cryftais) were originally in a fluid State ,■ that the Figure of them is 
determinate and geometrical, like the Cryftals produced by Alum, 
Nitre, Vitriol, in Water; and their Texture like the Congelations of 
Salt produced in Cryftallization by Cold. 


Grew 
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thus it happens that we have fuch figur’d Bodies from 
the Spar, which, without thofe Salts, would (hew 
us no fuch Shoots as we call Cornifb Diamonds, but fix 
quietly into Sheets, and even Plates, or drop down 
where-ever its own Weight would carry it. 

What fort of Sait it is, which inclines Spar to this 
hexagonal Form, is the next thing to be inquired into, 
and moft probably will appear oe that of Nitre, if 
we conlider that the Rcfcmblance betwixt the Figure 
of what we call Cornijh Diamonds, and that of the 
pure unmix’d Nitre, is fo great, that no two things 
can be more exactly alike. “ The known Figure of 
c - Nitre, fays Grew {C of mol. p. if.) is a fexangular 
“ Prifm.” “ Particulas nitri Lijierus deprehendit 
“ fexangulas, tenues, longas, lateribus parallelo- 
“ grammis, & ex altera parte in pyramidale acumen 
“ defuientes.” ‘Phyf Cler. 8 vo, tert. Edit. j>, 150 . 
This exact Refemblance is fufficient to make us con¬ 
jecture, that thefe fparry Productions may owe their 
general Figure to a nitrous Salt, which exerted itfeif 
at the time when the Juice of Spar became Stone ; and 
I fhali endeavour to fupport this Conjecture only by 
one Authority, which is that of the curious, and, in 
the Studies of Natural Hiftory, indefatigable Linnaus, 
which he favoured me with in Anfwer to fome Que¬ 
ries, jointly with the Opinion of the prefent Dr. fohn 
Frederick Gronovius of Leyden. “ The Origine of 
tc thofe Cryftals (18) is a moft intricate thing } but 
“ you may conclude-— quod omnis cryflallizatio a 

L i 2 “fate) 


Gre-jj (Co(mol. p. 14.) after talking or the Regularity of Forms, and 
the Salts of Bodies, proceeds thus'*. “ Arguing (lays he) that the Atoms 
“ of the lapidific, as well as of the i'aiine Frinciple, being regular, do 
‘‘ therefore concur in producing regular Stones.” 

(t8j Cornijh Diamonds, lent to Dr, Qronovius from Cornwall. 
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“ (ale, quod cry(lalii gaudent figura nitri, quodqne 
“ omnes generentur in ca r co: Hi (-viz,, cry ft alii) quo 
“ magis ftmplices , eo magis -pari &pellucidi: Hinc 
“ nitro originem debent , quemadmodnm gemma ifta , 
“ qua prij'maticam nitri fignr am exhibent.” 

As Nitre may be reafoaab'.y conjectured to give the 
ordinary and general hexagonal Figure to Cryftals, it 
may be as juftly inferred, that when they depart from 
this Uniformity, it is owing to fome mineral, earthy, 
or metallic Mixture, fome heterogeneous Salt, which 
impedes the Nitre in its fhooting, and turns it into 
trigonal, cubical, conic, or other unufual Figures. 

Sect, y. 

Of their Size. 

The next thing to be confidered, is the Caufe to 
which the different Size in which thefe Bodies do ap¬ 
pear may be owing, Some Cryflals arc faid to be 
a Cubit high : Livia Augufta dedicated one in the 
Capitol of fifty Pounds Weight (19); and Dr. Ifaac 
Lawfon, late Phyfician to the Army in Flanders , 
informed me, that he faw a Cryftal in a foreign 
Mine, with its Edges weii preferved, which he be¬ 
lieved might weigh about 200 Pounds. Dr. Wood¬ 
ward reckons, among his Cornifh Diamonds, a fingle 
Column or Shoot very large, if it be three Inches in 
Length, and one Inch and half in Diameter near the 
Safe. The large!! I have yet feen in Cornwall weighs 
fomewhat more than three Pounds, is about ten Inches 

in 

(19) VVmy-t lib* 37- c. 2. Sir H^s Sloane has one Block of Cryf- 
f 3 ] which weighs between 40 and 50 Pounds, and another about 20, 
quite clear and regular. C, M. 

(20) Catah 158./. 98. 
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in Gilt at the larged End, and more than feven high; 
from which Size there are of all Degrees, down to 
the Bignefs of a fmall Pin. As the Size of this laft- 
mentioned is very unufual, I have given a Drawing 
of it, Fig. 1 6 . Tab. V. 

The iargeft proceed out of a large Courfe or Load of 
Spar 5 but the fmallcft of all from, fmall Bits or Lumps 
of Spar; and the fmall pyramidal Apices are generally 
duck on upon the Side of the large ones, fometimes 
in diftant Spangles, other times in thin and broken 
Incruftations. Now the Caufe of thefe different Sizes 
feems to be this: Where-ever great Maffcs of the fparry 
Juice have happened at the fame time to be in a State 
of Fluidity, the exuberant Water drained off fud- 
denly, and confcquently left Cavity fufHcient for the 
Salts to extend themfelves, there the great Quantities 
of nitrous Salts mixed with the lapideous Juice in¬ 
cline it to {hoot vigoroufly, and form large Cryfta.hza- 
tions; and from proportionably lefier Malles, whilft 
they are indurating, proceed lefier Diamonds. If the 
whole Mafs be impregnated with nitrous Salts, the 
whole Surface of the Rock fnall rife into Points or 
Spires (21), according as the Mafs is more free or 
more ftubborn to comply with the Agitation. If the 
nitrous Salts are not intimately mixed, but fwim in 
Clouds and Bunches, thofe Lumps only, where the 
Nitre is, {hall be {hot, and the reft be plain. This is 
the Cafe when the fparry Juice gets into its proper 
Nidus, or refts in its Fiflure. But where fmall fcat- 
ter’d Quantities of this ftony Juice circulate in the 

iubter- 



See Fig. 4. and Fig. 3. 


Tab. V. 


and Fig. 8. and 11, Tab, 
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fubtcrraneous Waters, fomc trickle down the Sides 
of Stones and Fifiures, and already-formed Diamonds, 
and, flicking in little Globules, form a Cruft by juxta¬ 
position, whofe Points are fexangular, their Columns 
Snort, fometimes crooked and unfinifh’d. At other 
tunes Water, charged with thel'c fparry juices, falling 
from higher into lower Parts of the Mine, cannot 
but be dallied and difperfed about the Cavity in all 
Directions; and thus it is, perhaps, that the diftanc 
Spangles, like the Dew or Mift that rifes from a Car¬ 
cade fprinklcd on the Surfaces of all Bodies in their 
Reach, are there congealed, and fhot by their Salts. 

Sect. 6 . 

Of their Colour. 

Spars are of different Colours, and different De¬ 
grees of Tranfparency ; fome yellow, fome reddifh, 
brown, green, purple, black, fome of a cloudy fleecy 
white, fome freckled with little Specks of various 
Colours and Magnitudes, and others of a Water not 
inferior to the pureft Cryftals. The Yellow is fup- 
pofed to be indebted for its Tinge to Sulphur and 
Iron, or Lead, or both 5 the Red to Iron, and per¬ 
haps GoJJ'an, that general Companion of Copper; 
Green, to the Solutions or Ruft of Copper 5 Copper 
will aifo probably impart its Purpie (for of that Co¬ 
lour we find fomc of our mod beautiful Copper Ores) 
to the juices near it: Black may poiTibiy be indebted 
to Copper alfo of like Colour, to Tin, or the Par¬ 
ticles of Coal 5 but the molt tranfparent owe that 
Advantage to the Purity and Simplicity of the Juices 
of which they are formed. What this Purity is owing 
2 to, 
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to, cannot be fo eaftly determined;. Some think to 
Percolation, or draining through the Pores of oth»r 
Bodies, the lapideous Juice depofiting the Sediment 
and Impurities, which it may have contra&ed in its 
Paflage. Now, it is not impoflible but that the Water, 
and that liquid Spar, of which thefe Bodies are prin¬ 
cipally formed, palling by their own Weight thro' a 
foft, porous, fandy Stone in the Oxford, Bath, and 
other-iike Quarries, may undergo a Change for the 
better, and acquire a greater Degree of Tranfparency; 
but it cannot be fo with our Spar, on which we find 
the Cry dais above-mentioned : For, befides that thefe 
Cryftals are found on both Sides the Stone (22) 
(which, in the Procedure of Percolation, could never 
happen), and in very large Shoots, our Spar will no 
more tranfpire or exude than Glafs, it is of fuch Con- 
iiftency and Hardnefs: So that whatever Filtration 
has happened to thefe Cryftals, muft have befallen 
them during a former Percolation, before they refted 
in their preient Beds, not from any fwearing thro’ 
that Bed in which we find them, as Dr. Tlot ima- 
gines (23). 

Cryftals therefore, it is certain, owe their Tranf¬ 
parency and Purity to the fimple State of the Juices 
that form them; but to what that State and Condi¬ 
tion is owing is uncertain. Whether it may be to fome 
purifying Menftruurn or Spirit, that precipitates every 
kind of Sediment, I do not prefume to fay: 1 fhall 
only obferve, that in Cornwall the cieareft Diamonds 
are for the mod part found in a dry, lax, fandy Soil, 

where 


1 22) See Fig 8. Tab. IV. 

0 xfordjb. p. 98. and Ramundus in Alonzo p. x 6 . 
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where no dirty or dark-colour’d Loam, Mineral, or 
opaque Stones prevail: So we may conclude in gene¬ 
ral, that: if, during the Fluidity of thefe Bodies, no 
metallic or mineral Fume, no Dud, Clay, or Sand, 
was imbibed, the Water and lapideous Juice make up 
a clear pellucid Mafs. If the Cafe was otherwife, 
whatever Impurities the Waters contracted, and had 
not at the time of forming difeharged, are dill to be 
feen in the Stone. 

Sect. 7. 

Of their Hardness. 

As to the Hardnefs of our Cornifh Crydals, all I 
have to obferve is, that they cut well into Seals, when 
they have no Flaws: Their natural Points alfo will 
cutGlafs; but not freely or deep; in which Particu¬ 
lar they fall much fhort of the true Diamond. 

Conjectures relating to the Properties of the true 

'Diamond. 

Of this I fhall not pretend to affign any other 
Reafon, than that the true Diamond feems to have 
more lapideous Juice included, and more intimately 
and congenially united under an equal Surface, than 
any other Body in the World. It has alfo very little 
Salt in it, as Dr. Grezv obferves ( Cofmol . p. 14.); and 
his Opinion is confirmed by its being found in fuch 
fmall Mafles; and by its great Weight it can have little 
Water; both which Obfervations are fupported by 
its great Refidance, and almod Immutability in Fire: 
So that the true Diamond has little Salt, and little 
Water, confiding almod intirely of dony Juice con¬ 
creted; 
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cretea; to which Properties its great Hardnefs may 
therefore be attributed : Whereas in our Diamonds 
there is much Salt, and much Water (comparatively 
fpeaking); which two Ingredients, mix’d with the 
lapideous ]uicc, may incline rhofe Bodies to be more 
friable and tender, and deprive them of that Hardnefs, 
which a lefs-reduced lapidific Juice would certainly 
have had. This ferns to me the real Caufe of the 
true Diamond’s Hardnefs, and of our falfe ones fall¬ 
ing as much fhort of it in this Particular, as in Luftre: 
But I muft acknowlege, that, for want of fufficient 
Experiments relating to both, I cannot decide per¬ 
emptorily. However, by weighing the Cornifh Dia¬ 
monds in Water, I find they are generally to the 
Weight of our common Watter, at a Medium, as 
10.1 is to 4; and I apprehend, that if they had more 
lapideous Particles, they would weigh more, as they 
find the true Diamond really does *. I find alfo the 
cleared and brighteft Cornijb Diamonds weigh much 
heavier than the other which arc more fliady and 
opaque. That they have much Salt alfo, may be con¬ 
cluded from their being projected fometimes into 
fuch large, regular, hexagonal Columns. 

Sect. 8 . 

Of the Texture of Cornifh Diamonds. 

There are fome little Varieties in the Texture of 
our Cornifh Diamonds, which are fometimes to be ob- 
ferved in their broken Sides and Edges; but always, 
and more diftindly, in their Bale. Some are uni¬ 
form, of one Colour and Tranfparency throughout; 

M m fome 


* The Weight of Cryfials to Water is as 2 j to 1. of Diammdt as 
to 1. Sec thefe Tranla&ions, No 488. j\ 451. C, M. 
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fome have hexagonal Sheaths defcribed one within 
another, as in Fig. 17. Tab. V. In the firft Cafe, the 
fhottenjuice was of one and the fame Nature and.Con- 
fiftency, equally impregnated, and the Production of 
one Effort; in the latter Cafe, where the Sheaths are 
one within another, 'tis alfo the Product of one Effort 
or Shqor, the Concretion of one and the fame time, 
as the tremulous Undulations upon the Surface of 
Water,.on throwing in a Stone, arc all the Offspring 
of ope Force, tho’ the firft be ftrongeft, and the reft 
gradually fainter and lefs diftinct: But the Juices being 
differently mix'd, gave way to the Effort in proportion 
to their Senfibiiity of the Impregnation, the mod agile 
flyings off to the greateft Diftance from the Center, 
and the.moft mix'd, coarfeft, and moft opaque, re¬ 
maining neareft the Center (24.). That this is he true 
Procefs, and that thofe different Sheaths are the Pro¬ 
duce of one Effort or Birth, and not formed at dif¬ 
ferent times, and in Succeflion, as Stem and Aldro- 
vandiiSy and fome others, fay ( 2 f), is plain, I think, 
from the two following Obfervations (26). If the 
Juice which forms thefe Sheaths was impregnated and 
fhot at different times, it would not form in Sheaths 
round what appears to be the Central or Mafte^-fhoor, 
but would project itfelf into its natural hexaedral Fi¬ 
gure. If it were not impregnated,, but mere Spar 
only, without Nitre, or any other active Principle, it 
■Would form itfelf, as the Stala&ites, in a pendulous 
undulating Direftion, Drop or Wave upon Wave; 
and in this Cafe thefe Sheaths could never furround, 
in that neat and exaft manner, the central Shoot; 

but 


(24) See Fig. 12. Tab. IV. and its Defcription, p. 263. 

(25) See Plot’s Oxf. p. 98. (2 6) Seep. 259. Note (13) 
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but would be found only on the under Part of that 
Shoot, where its own Gravity would inevitably carry 
it: For it would be obferved immediately, that thefe 
Diamonds in the Mine point forth in all Directions; 
which mud conlequcntly prevent every unimpreg¬ 
nated juice from hardening into a regular uniform 
Sheath. 

It is alfo to be noted, that thefe Sheaths are often 
found broke and interrupted : But this cannot be 
owing to their being Gemma inchoata & non per- 
fecia (27), for the above-mentioned Reafons, but to 
the Infufficiency and Want of Juice, or to feme ac¬ 
cidental Impediments of Stone, Earth, or Sand, which 
make thofe Breaks, and prevent it from forming a 
complete Sheath. 

Sect. 9. 

Of their Direction in the Mine. 

Not long fince I went with a Friend or two into a 
Mine called ‘Pillion Erth, in the Parifh of St. Juft-, 
on purpofe to furvey the Cornijh Cryftals in their na¬ 
tural Situation. The Cave, to which we were intro¬ 
duced, was not much larger than a common Baker's 
Oven, and much of that Figure. We had two Candles 
with us, by means of which we faw the Roof, which 
might, in the Middle, be about five Feet high from 
the Floor 5 in the other Parts not fo much. The 
Roof was the moft furprifing Piece of Fretwork ima¬ 
ginable, and con filed intircly of Spar (hot into Comfy 
Diamonds, of which the large one (Fig. 16. Tab. V.) 
was a Part. I could not difeern any coveting a Pofition 

M m 2 exactly 


(27) As Vlot 3 ibid. ut fupra. 
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exactly perpendicular to the Horizon; but in every 
indifferent Direction they pointed forth very plenti¬ 
fully of feveral Sizes; ibmetimes in Groupes and 
Clutters, Ibmetimes fingle, now eroding each other, 
and now handing by each other with parallel Sides: 
Some were ifnoorh, fhining, and dear, others rough 
and opaque; fome vcin’d with red, like Porphyry ; 
others fpeckled thick with the fmaileft Spots of deep 
Purple, and a bluifh Call: But the fineft of all jwere 
thofe which had innumerable little Diamonds or 
Sparks (of the cleared Water) ltuck upon their Sides, 
and, by means of the Candle, had a Luftre not to be 
conceived. We gazed here in this incommodious, 
but beautiful little Cave, till we could no longer 
hold up our Heads; and then crept out as we came 
in, upon our Knees. 

Now, among the great Numbers of fparry Pro¬ 
ductions which I faw in this Mine, I could not ob¬ 
serve, but that they pointed indifferently in all man¬ 
ner of Directions; which I fuppofe owing to the 
great Unevennefs of the Surface on which the Bafes 
of thefe little Columns were fix'd ; and for the fame 
Reafon I doubt not, but in all concave Beds the Points 
converge, as in all convex they turn the contrary 
Way, and diverge, as from a Center: So that the 
natural Caufe of thefe different Directions is pro¬ 
bably no other than the accidental Form of that ge¬ 
neral Mafs from whence thefe Shoots proceed. I 
would fay, that as the Figure and Regularity of the 
lapidifk impregnated Matter happens to be when 
drained of all fuperfluous Moifture, and by the Cold, 
Heat, or Dryth, difpofed to fhoot, fo will the Ten¬ 
dency of the Shoots, both Column and Point, be. If 

the 




the concave Part (for Inftance) of the Voluta of the 
Cornu-amraonis be fet with Cryftals, their Points mult 
tend inwards to the Center, where the Tail ends, 
being thereto compelled by the regular Contour of 
the Shell; and indeed they are fo in Fad, as fee Fig. 
18. Tab. V. But if the Cryttal Juice chance to fix 
on, or proceed from a convex Bed (to which its 
Nidus , and other Caules, may contribute), or be itfeif 
an orbicular Lump, and equally impregnated on all 
Sides; then will the Fibres Ip ring as from one com¬ 
mon Center, and at their Extremities point forth 
their Cuff ides in a circular Figure, as in Fig. 19. * 
Tab. V. 

If there be a thin Plate of Spar equally expofed to 
Cold on each Side, and having equal Room and Force 
to {hoot, it will throw forth its Points on each Side , 
and the Line from whence the Fibres began to fpring 
fha'.l be exactly in the Middle of fuch Plate of Sp2r, 
and the Figures fhall cut the faid Line at right 
Angles, as in Fig. 8. Tab. IV. whence it feems rea¬ 
sonable to conclude, that the Direction in which thefe 
(party Productions fhoot forth is generally rectangu¬ 
lar, or very near it, to the Beds or Malfes from which 
they proceed; and that all the feeming Confufion in 
Pointings of the Cornifh Diamonds in Pillion Erth , 
was owing to the great Variety of Planes and Sur¬ 
faces, into which that large Body of Spar was harden¬ 
ing, when thefe Diamonds {hot from its Extremities. 


L-idgvan, Gjc. iS. 
x 7+9- 


1 am , Sir, 

Tour mo ft obedient Servant , 

V m. Bor las e. 


* See Fig. 5. f. 261. 
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